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PabGouass mporpamma muctumianHbl «@Dwmwiocodus KyabTypbl, HAyIHOTO
UCCJIEIOBAHUSI U TPUKIAAHOW KOMMYHHUKAIIMM B BO30OHOBIISIEMOM JHEPreTHKE»
paspaborana Ha ocHoBe OI'OC BO 14.06.01 "Snepnas, TtermaoBas W
BO30OHOBJIsIEMasi SHEPreTHKAa M COMYTCTBYIOIIME TEXHOJOTHUU" YTBEP KIECHHOIO
npukazoM MunucrepcTa oopazoBanus U Hayku «30» uronst 2014 1. Ne 879.

ABTOD:
1.T.H., Ipodeccop P.A. AMepxaHoB

Pabouast mporpamma oOCyX/I€Ha M PEKOMEHJOBaHAa K YTBEPKIACHHUIO pPEHICHUEM
Kaeapbl SJIEKTPOTEXHUKH, TEIJIOTEXHUKHM W BO300OHOBISIEMBIX HCTOYHHKOB
sHepruu ot 20.05.2019 r., npotokon Ne 9

3aBenytomuii kadenpoit
1.T.H., mpodeccop O.B. I'puropain

Pabouas nporpamMma o100peHa Ha 3acelaHui METOJUYECKON KoMuccuu (pakynbrera
DHEPreTUKH, NpoToKoa oT 20.05.2019 . Ne 9

[Ipencenarens
METOANYECKON KOMUCCUHU
I.T.H., mpodeccop N.I". Ctpuxkos

PykoBonurens

OCHOBHOM MpohecCHOHATBHOM

00pa3oBaTeIbHON MPOrpPaMMBbI

J.T.H., mpodeccop O.B. I'puropain




1 ]_Ie.]'lb H 3a1a494 OCBOCHUA JUCIIUIIINHBI

Heab0 ocBOCHUS AUCHUIUIMHBI «DPuaocoduss KynIbTyphl, HAYIHOTO
WCCJICIOBAHMS WU TIPUKIATHOW KOMMYHHUKAIIMH B BO30OHOBIISIEMON 3HEPIETHKE)»
SBIIICTCSI pa3pabOTKa H HCCICIOBAHUE DJICKTPOTEXHOJIOTHH, TEXHHYCCKHUX
CPEIICTB, DHEPIECTHYECCKOTO OO0OPYIOBaHUS, CHCTEM OHEProoOecleueHus M
PHEProcOepeKEeHUsI, BO30OHOBISIEMbIX HCTOYHUKOB HEPTHUU B CEIIBCKOM, JICCHOM
U PHIOHOM XO3SUCTBE W CEIBCKUX TEPPUTOPHH, MOICITUPOBAHUE C IICIBIO
ONTUMH3AIMHY B TPOU3BOACTBEHHOM IKCIUTyaTAIlUN TEXHUIECKUX CHCTEM.

3agauyu TUCHUILIHHBI

- W3YYCHUE COBPEMEHHBIX HAYYHBIX METOJIOB MCCIICIOBAHUS B 00JIaCTH
AIIEKTPOTEXHOJIOTHH;

- MIPOBEICHUE UCITBITAHUIN BIUSHHS JICKTPOPU3MISCKUX TPOIIECCOB Ha
OMOOOBEKTHI;

- mpoBeeHne paboT Mo oOpaboTKe M aHAIM3y HAYYHO-TEXHUYECKOU
nH(pOpMaIU U PEe3yNbTATOB HAYYHBIX UCCIICIOBAHUI;

— OCYIIIECTBJIICHUE B3aWMOJICHCTBUS TPUKIAJAHBIX KOMMYHHUKAIIMH  C
ANEKTPOPU3UICCKUMHU TIPOIIeCCaMU B OMO00BEKTAX.

2 IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00y4eHHMsl 1O JMCLHUILIMHE,
COOTHECEHHBIX € IUIAaHUPYeMbIMH pe3yabTaramu ocsoenust OIIOII BO

B pe3yabrare ocCBOeHHMSI IMCHUILVIMHBI (GOPpMHPYIOTCH CJIeaylolue
KOMIIeTCHLINM

I[IK-7 — BnageHue METOJAaMH W HWHCTPYMEHTAIBHBIMM CPEICTBAMHU,
CHOCOOCTBYIOUIMMHM ~ MHTEHCU(UKALUKA  TO3HABATEIIbHOM  JIEATENIbHOCTH B
HHEProyCTaHOBKAaX Ha OCHOBE BO30OHOBJIIEMbIX BUJIOB SHEPTUU.

3 MecTo aucuuiuinabl B crpykrype OIHOIT BO

«Dunocodusi  KyJabTypbl, HAYYHOTO HCCJIECAOBAHMS U  MPHUKIATHOU
KOMMYHHUKAIIUM B BO30OHOBIISIEMOM HHEPreTUKe» SBIAETCS JUCHUIUIMHON
¢dakynpratuBHO# yacTu OIIOII BO nmoaroroBku o0ydaromuxcsi M0 HanpaBiIeHUIO
14.06.01 «fnepHasi, TeraoBas U BO30OHOBIsiEMasi YHEPreTHKA M COMYTCTBYIOLIUE
TEXHOJIOTUWY, HANPABJICHHOCTh «JHEPrOyCTAHOBKM HAa OCHOBE BO300HOBIISIEMBIX
BHUJIOB SHEpPrUn'".



4 O0beM auCHUIUINHBI (72 4acoB, 2 3a4ETHBIX eIUHUIT) 1 K2C

O0BeM, yacoB

Buasr yueoHOM paboThI
Ounas 3aouHas

KonTakTHas pabora 33 9
B TOM YHCJIE:
— ayJIUTOpHAs IO BUJIaM 32
y4eOHBIX 3aHSATUN

— JIEKIINH 14

||l ©

— CEMUHAapBI 18

— J1a00paTopHbIE - -

— BHCAYJANTOPHAA

—_— | p—t
W WY

— 3a4€T

— JK3aMCH - -

— 3aIIUTa KYPCOBBIX
paboT (ITPOEKTOB)

CamMmocToATe/ILHAA
padora 39 63
B TOM YHUCJIE:

— KypcoBas pabota
(mpoekt)*

— I[IPpOYHC BUbI

. 39 63
CaMOCTOSATENIbHON pabOThI

Hroro nmo nucumMiiinae 72 72

5 Conep:xanue QM CHUATIITAHBI

ITo uToram nzyyaeMoi JTUCHUILUIMHBI 00yUYarOIIUecs CIaI0T IK3aMEH 3a4ET.
Hucrunnaa u3ydaercss Ha 1 Kypce, BO 2 ceMmecTpe OYHOW (POpMBI
oOyuenus, Ha 1 Kypce, BO 2 cemecTpe 3a04HOUN (POopMbI O0yUCHUS.
Conep:kaHue ¥ CTPYKTYpa AMCIHUIJIMHBI 10 0YHOH (popme 00yUeHUs

Buabl yueOHoil padoThl, BKIKOYasA

CaMOCTOSITEIbHYIO Pa00Ty CTYICHTOB
HaumeHnoBaHue TeMbl

2]
2 E
= 2| =
5] = =

No 29 | 2 U TPYAOEMKOCTh(B 4Yacax)

C YKa3aHHEeM OCHOBHBIX R

n/n BOMPOCOB S 2|5 [Tpaktuyeckue | CamocTosiTe
g 2 © | Jlekuun 3aHATHUS JbHAS
e X (cemuHapsbI) pabota

Hayunble  ucciieqoBaHusi B
| | HanpaBieHne [IK-7 | 2 2 2 5
COBEPIIEHCTBOBAHUSA




Buabl yueOHol padoThl, BKJIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

HaumeHnoBaHnue TeMbl
U TPYAOEMKOCTH(B Yacax)

C YKa3aHUCM OCHOBHBIX

IIpaktuueckue | Camocrtos
BOITPOCOB p e

Jlekuun 3aHATHUSL JIbHAs
(cemuHapbl) paborta

dopMupyemsbie
KOMITeTEeHITHH
Cemectp

3JIEKTPOHATPeBaTeIbHBIX
YCTAaHOBOK

Beenenue. OOmme TOHATUHS U
OTIpE/IeTICHUS. YcnoBus
npoBeneHus  ucciaenoBanus UK
HarpeBaresnieii. Pa3Butue croco0oB
u cpencrts BY

Hayunble HCCJIe0BAHUS "
NPUKJIAIHble KOMMYHUKAUMU B
HCMOJb30BAHMH JJIEKTPHYECKHX
noJieii. Bsenenne.  OcHOBHBIE
MOJIOKEHUSI TI0  TEPMOJIMHAMHMKE
HGOI[HOpOILHBIX CUCTEM.

[K-7 | 2 2 2 5

Hayunbie HCCIeTOBAHNSA H
NPUKJIAIHble KOMMYHUKAUMU B
HCI0JIb30BAHNH
3JIEKTPOMATHUTHBIX moJieii.
BBenenue. Ocobennoctu | I[IK-7 | 2 2 4 9
paszeneHus HEOJHOPOJHBIX Cpej
3IEKTPOMarHUTHBIM TTOJIEM.
Hcnoap3oBanne MarHUTHBIX
CYCIIEH3HM.

Hanpasienue
COBEPIICHCTBOBAHUSA
3jiekTpoo3oHaTopax. CrmocoObl
KOMMYHUKaIUH YIPaBISIOIIUX
YCTpPOMCTB c pa3psIHBIMA
YCTPONCTBAMMU. N3menenun
reOMETPUUYECKUX pazMepoB
JJIEKTPOJIOB

[K-7 | 2 2 2 5

HccaenoBanus B
3JIEKTPOXMMHYECKHX Ipoueccax
00padoTKM cpexl W NOJYYEHUS
MaTepHaJa. Teopus | 1IK-7 | 2 2 4 5
BJIEKTPOJTUTUYECKUX JTUCCOLIMAIINN.
IIpouecc JJIEKTPOJIA3a B
pa3IMYHBIX Cpelax.

KoMMyHuKallMOHHBIE CBSI3M B
JIEKTPOAMAJTU3HBIX YCTAHOBOK.
Metoauku HCCIIEI0OBaHUSA u| IIK-7 | 2 2 2 5
pacuera AIEKTPOANATU3HBIX
YCTaHOBOK.

HccaenoBanue

3JIEKTPOPU3NYECKUX MPOLECCOB
Ha OCHOBe (pU3MYECKHX METOJ0B
BO3JeHCTBHSI HAa OMOOOBEKTHI.

I[K-7 | 2 2 2 5




Buabl yueOHol padoThl, BKJIOYAS

[P)
= =
2=
= CaAMOCTOSITEJIbHYIO Pa0OTy CTYJ1€HTOB
HanmMmeHoBaHME TeMEBI @ E & yrop y M
Ne SR U TPYAOEMKOCTh(B 4acax)
C YKa3aHHMEM OCHOBHBIX =5 | =
/i S = |53 [Ipaktnueckue | Camoctosite
BOIIPOCOB 2 = &)
=3 Jlexuun 3aHATHUSA JbHas
S = (cemuHapbl) pabora
Teopus BO3NEUCTBUA JIa3ypHBIM
HU3ITYy4YCHUEM OMOJIOTHYECKHAX
00BEKTOB. [Tpumenenue
SJICKTPOAKTUBHUPOBAHHBIX
pPacTBOPOB B CEJIbCKOM XO3SIHCTBE.
Hroro | 14 | 18 \ 39
CopaepxaHue ¥ CTPYKTYpPa TUCUMILIMHBI 110 3204HOM hopMe 00yUeHuUs
Buabl yueOHo# padoThl,
BKJIIOYas
% = CaMOCTOAITeJIbHYI0 padoTy
=
= 2| = CTYACHTOB
No HanmeHnoBaHue TeMbl O = | = y
293 U TPYA0EMKOCTH (B 4acax)
1/ C YKa3aHUEM OCHOBHBIX S5 s
[IpakTnuec
= | @ p
v BOIIPOCOB Ak
S KHUe CamocTos
o X Jlekumu |  3aHATHA TeJIbHAS
(cemuHapsl | paboTa
Hayunble ucc/jieoBanusi B
HamnpaBJieHHE
COBEPILEHCTBOBAHMS
3JIEKTPOHATPeBaTeJIbHbIX
CTAHOBOK
1Y TK-7 | 2 4
Brenenune. OOmuye NoHATHS U
OIpEAECITICHUS. Ycnosus
NPOBEJACHUSI  HCCIICIOBAHUSA
UK wnarpeBarenen. PasButue
croco6oB u cpencts BU
Hayunble wucciaeqoBaHusi M
NPUKJIAJTHbIE
KOMMYHUKAIUU B
HUCI0JIb30BAHUM
2 | 3JIeKTPUYECKHX noJei. | [IK-7 | 2 10
Bgenenue. OcCHOBHBIE
MOJIOKECHUS o
TEPMOJINUHAMUKE
HEOJTHOPOJHBIX CHCTEM.




No
1/

HaumeHnoBanue TeMbI
C YKa3aHUEM OCHOBHBIX
BOIIPOCOB

dopmupyemble
KOMIIETEeH U

CemecTtp

Buabl yueOHoit padoTsl,
BKJIIOYas
CaAaMOCTOAITEJILHYIO padoTy
CTY/ICHTOB
U TPYI0EMKOCTh (B 4acax)

Jlexnun

[IpakTuuec
KHe
3aHATHUS
(cemMuHaphI

)

CamocTod
TeJIbHas
pabota

HaquLIe HCCJICA0OBAHUA U
NMPpUKJIAAHbIC
KOMMYHHUKAIIMH B
HCII0JIBb30BaHUN
JICKTPOMATHUTHBIX nmoJiei.
BgeneHue. Ocobennoctn
pas3aciaCcHuA HCOAHOPOIHBIX
cpea QJICKTPOMAariuTHBIM
ITOJICM. Hcnonp3oBanue
MAarHuTHBIX CYCHeHSHﬁ.

[1K-7

10

Hay4yHnble ucciegoBaHusi H
NPUKJIAHbIE
KOMMYHMKAIIUN B
HCIO0JIL30BAHUHU
JIEKTPOMATHUTHBIX MOJIEi.
Bsenenue. Ocobennoctn
pa3feieHus  HEOIHOPOHBIX
cpen AJIEKTPOMArHUTHBIM
IIOJICM. Hcnoab3oBanue
MAarHUTHBIX CYCIIEH3HM.

[1K-7

HanpasJjienue
COBEPLICHCTBOBAHUA
3JIEKTPOO30HATOPAX.
CnocoOb1 KOMMYHHKAIINH
YIPABIAIOIINX YCTPOUCTB C
pa3psAIHBIMU  yCTPONCTBAMH.
N3MmeHeHni TeoMeTpUIEeCKuX
pa3MepoB IEKTPOJIOB

I1K-7

HUccnenoBanus B
JIEKTPOXUMHUYECKHX

npoueccax o0padoTKu cpen
U TOJyYeHUs] MaTepHaJia.
Teopuss 3IEKTPONIUTUYECKHUX

I1K-7




Buabl yueOHoit padoTsl,
BKJIIOYAS
% = CaAaMOCTOAITEJILHYIO padoTy
=
= 2| & CTYCHTOB
No HaumenoBaHne TeMbl O | B Y
203 U TPYI0EMKOCTh (B 4acax)
n/ C YKa3aHHEM OCHOBHBIX g5 S
S E|S IIpakTnuec
i BOITPOCOB |3
&2 KHUe CamocTos
g = Jlexuuu | 3aHATHS TeabHas
(cemuHapnl | pabota
JTACCOIAAIAH. [Tpouecc
ANEKTPOJU3a B  PA3NHYHBIX
cpenax.
KoMMyHuKanuOHHbIE CBS3H
B 3JIEKTPOAHATU3HBIX
CTAHOBOK. Meronuku
6 | Y a MK-7 | 2 10
UCCIICIOBAaHUSI M pacuera
ANEKTPOAUATIU3HBIX
YCTaHOBOK.
Hroro | 4 | 4 | 63

6 IlepeyeHb Yy4eOHO-METOANYECKOTO O0ecTedeHus 11
CaAMOCTOSITEILHOI PadoThI 00y4AIOIIUXCH MO TUCIHUIIINHE

Meroanueckue ykazanus (JUisl CaMOCTOSTEIbHOM paboThI)

1. Monorpadust «Bo300HOBIsieMble HUCTOYHUKH AyeKTposHeprum». O.B.
['puropam, FO.I1. Crenypa, P.A. CyneitmanoB, E.A. Bnacenko, A.I'. BimacoB. —
Pexum JIOCTyTA:
https://edu.kubsau.ru/file.php/124/01 Vozobnovljaemye istochniki_ehlektroehner
gii O.V. Grigorash JU.P. Stepura R.A. Suleimanov E.A. Vlasenko A.G. Vlas
ov.pdf. . — OOpazoBaTeabHbII TOpTAI

2. Monorpadus. HopmaTHBHO-TEXHHYECKOE W TIPABOBOE pPETyIMPOBAHHE
BO300OHOBJISIEMBIX HCTOYHMKOB SHEPIMM B COBPEMEHHBIX ycloBUsiX. P.A.
AwmepxanoB, B.I1. Kampimanckuit, J[.A. Ko3wokoB, b.K. IlpirankoB.— Pexum
nocryna:https://edu.kubsau.ru/file.php/124/Normativno-
tekhnicheskoe i pravovoe regulirovanie vozobnovljaemykh istochnikov_ehnergi
1_v_sovremennykh uslovijakh .pdf. — OOpa3oBaTenbHbIil mopran

3. HudopManmoHHbIE TEXHOJOTHH [DIEKTPOHHBIN pecypc] : 1abopaTopHbBIN
MPaKTUKyM JUIsl CTYJIEHTOB HampaBjeHUs TOATOTOBKM OakanaBpa 35.03.06
«ATpOMHKEHEpHUs», MPOPUIb «IIEKTPOOOOPYIOBAHUE U BJIEKTPOTEXHOJIOTHH B
AIIK» / J1. H. Adonunues, T. B. CkBopiiosa, E. B. Konapamosa, C. H. [lunseB. —




DNEeKTpOH. TEKCTOBbIE JaHHbIE. — BopoHnex : BopoHexckuil I'ocynapcTBeHHBII
Arpapnbiii YHuBepcuretr um. Mmneparopa Ilerpa Ilepsoro, 2016. — 160 c. —
2227-8397. — Pexxum noctyna: http:// www.iprbookshop.ru/72673.html

7 ®OoH OLECHOYHBLIX CPEACTB [JIA MNPOBEACHHUS IPOMEXKYTOUYHOMN
aTTecTalum

7.1 IlepeyeHb KOMIIETEHIMH ¢ YKAa3aHUEM 3TanoB ux GopMuUpoBaHus B
npouecce ocsoenusst OITIOII BO

Oranbl GOpMUPOBAHUS U IPOBEPKH YPOBHS

Howmep cemectpa* c(hOpMUPOBAHHOCTU KOMIIETCHIIUH MO JUCHUTIIMHAM
2

npaktukam B npouecce ocsoenus: OIIOII BO

[1K-7 — B1ajgeHneM MEeToJaMy U MHCTPYMEHTAJILHBIMU CPEICTBAMU, CIIOCOOCTBYIOITUMU
MHTEHCU(PHUKAIIMU TTO3HABATEILHON NEATENILHOCTH B SHEPrOYCTAHOBKaX HA OCHOBE
BO300HOBJISIEMBIX BHIOB SHEPTUH

1,2,3,4,5,6,7 HayuHo-ucclef0BaTeNnbCKas AesSTeabHOCTh

dunocodpus KyabTypsl, HAYIHOTO HCCIICAOBAHUS U IPHUKJIAHON
KOMMYHHUKAIIUU B BO30OHOBISIEMON SHEPTETHKE

2

2 3 COBpeMeHHBIe I/IH(i)OpMaI_II/IOHHO-KOMMyHI/IKaI_[I/IOHHHe TCXHOJIOT'HH B
s

HAy4YHO-UCCIIEI0BATENbCKON ASSITEILHOCTH U O0Pa30BaHUU

24 Mo nony4yeHuto npodeccHoHaIbHBIX YMEHHN U OMbITa NPodecCHOHANIBLHON
3

JACATCIBbHOCTHU

HHaHI/IpOBaHI/Ie Ppa3BUTHA KapbEePhbl U TUYHOCTH

CaMOMeHeH)KMeHT. YHpaBJ'IeHI/IG BPEMCHCM

HpaBOBaH 3aliUuTa UHTCJIJICKTYaJIbHBIX IIPpaB B BO300HOBJIIEMOIL OHCPICTUKE

[MonroroBka HayYHO-KBATU(UKAITMOHHON pabOTHI (IHCCepTaIH)

o |0 |~ W[ W

HO,Z[FOTOBKa K ¢1a4e U cJiava rocyaapCTBEHHOI0 5K3aMeHa

[IpencTaBneHue HAy4YHOTO OKJIaga 00 OCHOBHBIX pe3y/bTaTax

MOJTOTOBJICHHOW HAYYHO-KBATN(UKAITMOHHOH pabOTHI (IFICCepTAIIIH)

7.2 Onucanue noka3areJsieil 1 KpuTepreB OLIECHUBAHUS KOMIIETEHIIUI HA
Pa3JIMYHBIX 3TANaX UX GopMHUPOBaAHMS, ONIMCAHUE HIKAJIbI OLCHUBAHUSA

YpoBeHb OCBOEHUS
IInanupyemeie
py' HEYI0BJIETBOPU yIOBJIETBOPH- OrneHouHoe
pe3yIbTaThl OCBOSHUS TEIBHO XOPOIIO OTIINYHO
KO . TETBHO o o CPeACTBO
MIIETEHIHH (MMHAMAaIbHbII - (cpemunit) (BBICOKHIA)

IIK-7 BJIaAICHUCM MCETOAaMHU W  HUHCTPYMCHTAJIbHBIMHU  CpPCACTBAMU, CHOCO6CTBYIOH_[I/IMI/I
I/IHTeHCI/I(bI/IKaHI/II/I MMO3HABaTCIILHOM JACATCIIbHOCTH B OHEProyCTaHOBKax Ha OCHOBC
BO300HOBIISIEMBIX BUJIOB SHCPTHUU




YpoBEHb OCBOCHHUS
IInanupyemsble HEYI0BIETBOPU OBIICTBODH- OreHoYHOE
pe3yabTaThl OCBOCHHUS TENBHO ya TenLHOp XOPOIIIO OTIHYHO Jy—
KOMICTCHITHHA (MUHUMAITBHBIN . (cpemmuit) (BBICOKHIA)
) (TIOpOTOBBII)

3HaTh: He 3naet OO6ume, HO CoopmupoB | ChopmupoBan | YCTHbIA
COBPEMEHHEIE COBPEMCHH | HE a”HHbIC, HO HbIC o1poc,
METO/IBI U CIIOCOOBI | BI€ METOMBI | CTPYKTYpHpP | COJAEpXKaIllM | CHUCTeMaTHdeck | 3a4€T, TeCT,
TOTy4eHUs ¥ CIIOCOOBI | OBaHHBIE e i€ 3HaHMS O pedepar.
npoeCCHOHATIPHEI | TIONYYCHHS | 3HAHUS OTJICTIbHBIC COBPEMEHHBIX
X YMEHU U ombITa npodeccuo | coBpeMeHH po0OeIIb MeTOoJaxX U
npodeCCHOHATTBHON | HAJIBHBIX BIX METOZIOB | 3HAHUA O croco0ax
JIeSTEIbHOCTH B YMEHHU U U croco0oB COBpEMEHH MOJTyYEHUS
obnactu OTIbITa MOJTyYCHUS BIX MeTOAax | mnpodeccuoHan
BO300HOBJISIEMOM npodeccuo | MpoQecCHoH | | crocodax BHBIX YMEHUHN
SHEPreTUKU HATBHON AITBHBIX MOJTyYCHUS 1 OIBITa
YMmern: JEeSTeNIbHO | yMEHUU U npodeccuon | mpodeccroHan
COCTaBIISITh TUIAHBI | CTH B OTIbITa QJTBHBIX BHOM
MOHHUTOPHHTA, obnactu npodeccuoH | yMeHHi u JeSITEIIbHOCTH
OLICHKHU BO300HOBJ | aJIbHOMN OmbITa B 00JjacTu
JESITEIIbHOCTH sgeMoit JESTENIbHOC | MPOQEcCCHOH | BO30OHOBISIEM
JIMYHOCTH DHEPTreTUK | TH B aIbHOMU OH DHEPreTUKHU
Baaners: u obnactu JeSITEIbHOC
HaBBIKAMU BO30OHOBIISl | TH B
CaMOMEHE[)KMEHTA eMoi obnactu
U yIIpaBJICHUEM SHEPTreTUKU | BO30OHOBIIA
JUYHBIM BpEMEHEM emMon

HEPTETHKHU

7.3 TunoBble KOHTPOJbHbIE 33JaHUSl WJH HMHbIe MAaTepPHAJbI,

HeoO0XoauMble /1Jisl OleHKH 3HAHWi, YyMeHMi, HABBIKOB, XapaKTePU3YyIOIIUX
3Tanbl popMUPOBaHUA KOMIIeTeHUMH B pouecce ocsoenusi OITOII BO

Bompocsl W 3agaHus ISl NPOBeeHUS] MPOMEKYTOYHOTO0 KOHTPOJIS

3adgerTa

Tecmut 015 nposedenus 3auema
1. BozoOHOBIsIeMas SHEPIUsl MOJIy4aeTCs:

+ W3 NPUPOJHBIX PECYPCOB: COJIHEYHAs paJualus, BETEp, reoTepMabHas

TCINNIOTA, KOTOPBIC IMOIMMOJHAIOTCA CCTCCTBCHHBIM ITYTCM,

- U3 TMPHUPOJHBIX PECYPCOB, KOTOPHBIC IIOIOJHAKTCA HC CCTCCTBCHHBLIM

nyTeM, a 6iarogaps, pa3pad0OTaHHBIM TEXHOJIOTHUSM;

- U3 IPUPOJHBIX PECYPCOB: HEPTH, raza, yris u Ap.;

- B CICIACTBUHU (1)I/ISI/I‘ICCKI/IX nin XHUMHYCCKHUX peaKuHﬁ,

MPOUCXOJIST €CTECTBEHHBIM 00pa3oM, O€3 BMEIIaTeIbCTBA YEIOBEKA;

- B CJICACTBHUHU ueneHanpaBneHHoﬁ ACATCIIPHOCTH 4YCJIOBCKaA.

KOTOpBIC




2. Buapl (MCTOYHHMKH) SHEPTrUU, KOTOPBIE OTHOCATCS K BO300HOBIISIEMOI
DHEPIEeTUKE:

+ coJIHeuHas, BeTpoBasi, bromacca, reorepmaibHas, maibsie ['9C;

- aTOMHas, TEII0Bas, TUAPOIHEPrETUKA;

- He(Th, Ta3, yrojb;

- OEH3UH, KEPOCUH, COJISIPKA;

- OMOTOIUTMBO, YroJib, Majasi THIPOIHEPIreTHKA.

3. Knaccuduxkarus BO300HOBISIEMBIX HCTOUHUKOB IO BHJIaM YHEPTHH:

+ MexaHu4ecKkue (PHEprusi BeTpa W MOTOKA BOJIbI); TEIJIOBBIE U JIyYHUCTHIE
(temia 3eMyiM W DHEPrUsl COJIHEYHOTO W3JIYUYEHHUs); XUMHUYECKUEe (dHEprus,
3aKJIIOUEHHas B buomacce);

- TETJIOBBIE WJIU AJIEKTPUUYECKHUE;

- COJIHEYHBIE, BETPOBBIE, TEIUIOBbIE, TI€OTEPMAJIbHBIE, THJIPABIUYECKUE,
IPUIUBHBIE;

- MEXaHUYECKHE, FIEKTPUUECKUE, THIPABINYECKUE, XUMUYECKHE;

- aJIFTEPHATUBHBIE U HETPAJAULMOHHBIE.

4. [IpeumyniecTBa BO30OHOBIIIEMbIX HCTOYHUKOB SHEPIHHU:

+ HeHcyepraeMocTb; OTCYTCTBHE TOIUIMBHBIX 3aTpar; HET MOTPEOHOCTH B
TPaHCIOPTUPOBKE; SKOJIOTUYHBL;

- BBICOKAsI CTETIEHb OCBOEHHUS TEXHOJIOTUN U pa3BUTa UHPPACTPYKTYpa;

- BBICOKHE MaccorabapuTHbIE MOKa3aTeIu U MoKa3aTean Hal€KHOCTH;

- HU3KHE KaUTAJIOBJIOKEHHS U SKCIUTyaTallMOHHBIE PACXO/IbI.

- HU3Kasi CTOUMOCTb, BbIpa0aThIBA€MOM SHEPTUu.

5. HeTpaauumoHHBIN HCTOYHUK SHEPTUM:

+ UCTOYHMK, KOTOPbII B MPOMBINUJICHHBIX MacliTadax HE HCIOJIb3YyeTcs,
TJIABHOW OTJIMYHMTENILHONM YepTOW €ro SBISETCS JKOJIOTHYeckass 0e30MacHOCTh
MOJIyYeHUS SHEPTUU;

- UCTOYHHK, KOTOPBIA TOJBKO HadaJl MCHOJb30BATHCS, 3a CUET pa3pabOTKU
HOBOM TE€XHUKH;

- HICTOYHUK, KOTOPBINA MPOU3BOJUT SHEPTHIO O€3 BMEIIATEILCTBA YEJIOBEKA;

- Ta30IOPIIHEBAS JIEKTPOCTAHIIUS;

- OCH302JICKTPUYCCKAs CTAHITHS.

6. HeTpaiuinOHHBIN HCTOUYHUK SHEPTHH:

+ MUHUTUIPOIIEKTPOCTAHIINS;

- aTOMHas 3JIeKTPOCTAHIINS;

- Ta30MOPIIIHEBAS HJIEKTPOCTAHIIUS;

- IW3€JIbHASI SJIEKTPOCTAHIIUS;

- OEH303JIEKTPOCTAHLIHSL.

7. TpaguIMOHHBIA UCTOYHUK DHEPTUU:



+ ra3onopurHeBas 3JICKTPOCTAHIIUS,

- MUHUTHIPOIJIEKTPOCTAHIINS;

- COJIHEYHAsI DJIEKTPOCTAHIIUS;

- BETPODHEPreTUYECKasl CTaHLINS;

- reoTepMaJIbHas MIEKTPOCTAHLIUA.

8. B0o300HOBIIsIEMBIE HCTOYHUKN SHEPTUU:

+ MCTOYHHMKM Ha OCHOBE IOCTOSIHHO CYIIECTBYIOIIMX WM HEPHOIUYECKU
BO3ZHHKAIOIIMX B OKPYXKAIOWIEH cpee (Mpupoae) MOTOKOB 3HEPTUU, KOTOPhIE HE
SBJIAFOTCS CIIEICTBUEM LICJICHAIIPABIICHHOMN EATEIBHOCTH YEJIOBEKA,

- HCTOYHUKH DIJIEKTPUYECKOW U TEIUIOBOW »HHEpPruM, paldoTaromme ot
AJIEPHOTO PEaKTOpa;

- ICTOYHUKH, SIBJISIOIINECS LIeJICHAIIPABICHHON 1€ATEIbHOCTBIO YEIOBEKA;

- TEIUIOra30reHEPaTOPHI;

- Fa30MOPIIHEBBIE JIEKTPOCTAHIUH.

9. OTnnuuTtensHas 0COOEHHOCTh BO30OHOBIISIEMBIX MCTOYHUKOB 3HEPTUU B
CPABHEHUU C TPAJAULMNOHHBIMA HCTOYHUKAMH:

+ Hencuepnaemsl U SKOJIOTUYHBI;

- TpeOYIOT BO3AYIIHOI'O WM BOASHOTO OXJIAXICHUS;

- AIMEIOT HU3KHUE KaIlMTaJIOBIOXKEHUS U SKCIUTyaTallHOHHBIE PACXO/Ibl;

- UIMEIOT OrPaHUYEHHBIN 3amac;

- HU3Kasi CTOMMOCTb, BbIpa0aThIBAEMOM SHEPTHH.

Tembl pedpepaTon

1. Knaccudpukanuss  BO30OHOBISIEMBIX  HWCTOYHUKOB  DHEPIMH U
HYHEPrOyCTAaHOBOK Ha MX OCHOBE. OCHOBHBIE MOHATHS M ONPENEICHUS B MPAKTUKE
UCCIIEIOBaHMSI U UCIIOJIb30BaHUsI BO30OHOBIISIEMBIX BUI0B SHEPIHH.

2. XapakTepuCTHKa 3HEPruM BO300HOBISIEMBIX HCTOYHHMKOB. llapamerpbl
BO300HOBJISIEMBIX BHJIOB 3HEPTUU M METOJIbI UX M3MepeHus. PacueTsl OCHOBHBIX
KaTEeropuu MoTeHIHAaNA.

3. McTOYHUKM MOTEHIMAaNa U CXEMbl UCIIOJIb30BAHUS COJIHEUHOW SHEPIUH.
Bunel conmneunoil pamuanuu. CHOekTpbl BHEATMOC(PEPHOIO M HA3EMHOTO,
COJIHEYHOI'0 U3JIy4eHHUs. MeTo bl U3MEPEHUS COJTHEYHOU paJualvi.

4. Metonpl pacdera TMPUXOJA COJHEYHOM paguanuvu. 3aBUCUMOCTh
COJIHEUHOM paJraliv OT KOOPAUHAT.

5. Pexumbl paboThl BeTpokoseca. bBbICTpOXOAHOCT U €€ CBsI3b C
kodpdunumeHToM  MomHoctd.  llogBeneHHas M moJie3Has — MOUIHOCTh
BETPO3HEPIOYCTAHOBKH C BEPTUKAJIBHOW W TOPU3OHTAIBHON OcsiMU. OCHOBHBIE
BUJIBI ITIOTEPH IHEPTUH.

6. BeTpoycTaHOBKH, IpeIHa3HAYECHHBIE ISl IPOU3BOJICTBA 3JIEKTPOIHEPTUH,
TEIUIa, MEXaHUYECKON SHEPTUH, U UX OCOOEHHOCTH.



7. BeTpoycTaHOBKM C TOpPU3OHTAIBHOM OChbO BpamieHus. OCHOBHBIE
AJIIEMEHTBI KOHCTPYKITUH.

8. OCHOBHBIC MPUHIUIBI HCIOIB30BAHUS SHEPrUU BOAbL. VCTOUHHMKHU
MOTEHI[MaNIa TUAPOIHEPTETUKH.

9. TpanuuuoHHass W HETpaAUIIMOHHAs (Manas) THUAPOIHEPreTHKa W HX
ocooeHHOocTH. (OCHOBHBIE THUAPABIMYECKHE U HSHEPreTUYECKUE MapaMeTphl
MCTOYHUKOB TMOTEeHIMaa Manod ruaposHepretuku (MI'D). Metoasl u3mepeHus
HaIopa U pacxoza BOJBI.

KOMHeTeHHHH: BJIAICHUC MCTOJaMU W MHCTPYMCHTAJIBHBIMU CPCIACTBAMU,
CHOCO6CTBYIOI]_[I/IMI/I I/IHTeHCI/I(l)I/IKaI_[I/II/I MMO3HABATEIbHOM ACATCIBbHOCTHU B
OTHOHMICHHH 5HCPIOYCTAHOBOK Ha OCHOBC BO300HOBJIIEMBIX BHIOB SHCPIun (HK-7)

Bonpocul k 3auemy:

I. Meronpl pacuera npuUXOAa COJHEYHOW paaualud. 3aBHCUMOCTh
COJIHEUHOU payaliy OT KOOPAUHAT.

2. 1IpoaoiKUTENbHOCTh JHS C COJIHEYHBIM H3JIyYEHHEM, MOTJIOLIECHUE B
atMocepe (omnTmyeckass wmacca). OnTuManbHas OpUEHTALMS TPUEMHHUKA
COJIHEYHOT'O U3TyYEHUS.

3. OCHOBHBIE KaTE€rOpHH IMOTEHIHANA COJTHEYHON SHEPTrUU U METOAbl UX
pacueta. Kagactp conHeuHoil sHeprun. COBpEMEHHOE COCTOSIHUE U MEPCIEKTUBbI
UCIIOJIb30BaHUs COJTHEYHOM SHEPTUU B MUPE.

4. OcHOBHBIE BHJIbI COJHEYHBIX 3HeproyctaHoBok (COVY) u cucrem
HA3eMHOT0 M KocMuueckoro HazHaueHus (ctaniuu COC).

3. Paznuunbie TeJIMOCUCTEMBI (3meKkTpocHAOXKEeHMS, ropsiyero
BOJIOCHA0KEHUSI, OTOTUICHMSI, OXJIAXKICHHS, CYIIKH, OMPECHEHUS, TUAPOIN3a U T.
1.).

6. bamennsie COC. OcHOBHAs TEXHOJIOTHYECKAsI CXeMa, €€ KOMIIOHEHTHI U
WX DHEPreTUYECKUE XapaKTEePUCTUKHU. YpaBHeHue ABwxkeHus ConHua u
reJIN0OCTaTOB. 3aT€HEHUE U OJIOKUPOBKA FEIMOCTATOB.

7. DHeprus NMpuiInBa 3a JYHHbIA Mecsl. [lepcrnekTuBHbIE pallOHBI U CXEMBI
WCIIOJIb30BaHUsl SHEPTUU TIPUIIMBOB. OJHO- U MHOTO0ACCEMHOBBIC; C OOpaTUMBIMU
U HEOOpaTUMBIMH arperaTaMy; C THIPABINYECKOW aKKyMYJISIUEeH HHEPTHUU.
MeTtonpl BeIOOpa 1 000CHOBAaHMSI OCHOBHBIX MapaMeTpoB ooopynoBanus [19C.

8. T'eorepmanibHasi 5»Heprusi. VICTOUHHKM TOTEHIHMANAa TE€OTEPMaIbHOM
suHepruu (I'eoTI).

9. OcHoBbl reodusuku. TeroBoe mnone 3emiau. MeToabl U3TyYEHUS
reoTepMajbHBIX pecypcoB W uX kimaccudukamusa. CucreMbl H3BICYCHUS
reoTepMalibHBIX pecypcoB M uX kiaccudukamus. Cyxue CKaJbHbIE TOPOJLI U
€CTECTBEHHBIE BOJIOHOCHBIE TIJIACTHI.

10. Teorpadus reorepMmasibHOro Temia 3emid. MeToasl pacdeTa
TEIJIOCOAEpKaHusl TayOMHHbIX mopon 3emud. [loTeHnuan reorepmanbHOU



PHEPrUM M MeToJbl ero pacyeta. COBpPEMEHHOE COCTOSHHE W NEPCHEKTUBBI
WCIIOJIb30BaHUsl F€OTEPMAIbHON YHEPTUH B MUPE.

11. TeorepmanbHbie sHeproyctaHoBku (['eoTDY) u anexTpocraHuuu
(I'eoT3C). Texuuka wu3BneueHus Temna 3emud. (OCHOBHBIE — CXEMBbI
TexHonornyeckoro npouecca Ha ['eoTOC.

12. Cxembl ytunmzanuu otpaboranHoro padouero temia ['eoTOC. Buasi
pabouero tena M UX OCOOCHHOCTH. MeTo bl BhIOOpa U OOOCHOBAHHS OCHOBHBIX
napameTpoB o0opynoBanus I'eoTOC. DHepretuueckue xapakrepuctuku ['eoTOC,
METOJIbI UX M3y4eHHUs U pacuera. OcoOEHHOCTH PHEPTeTUYECKOT0 000pYyIOBaHUS
['eoTOC.

13. Dueprus 6umomaccel. IcTOUHHUK MOTEHITMATa OMOMAcChl U ee reorpadusl.
Knaccudukanus OuoTtoruvBa. Brara, MiIOTHOCT, W COAEp)KaHUE YIJIepoja B
oromacce.

14. OcHOBHbIE THUIIBI 3HEPTrONPOLECCOB, CBSI3aHHBIX C MEpepabOTKOMN
Onomacchl: TepMOXUMHUUYECKHE, Onosornyeckue, arpoxumudeckue. [Ipoussonumoe
u3 Ouomaccel OunoToruMBo. TexHosorusi npeoOpa3oBaHUs: CKHUTAHUE, MMUPOJIU3,
cOpaxuBaHHe, aHaYPOOHOE Pa3JI0KEHUE U T.I1.

15. VYnenpHass mMOTEHIMANbHAS BEJIMYMHA YPOXKAMHOCTH  OHMOMACCHI
paznuuHbIX KyiabTyp. OcHOBBI (¢orocuHTe3a. COBpPEMEHHOE COCTOSHHUE U
NEPCIEKTUBBI UCIOIb30BAaHUS SHEPTUHU OMOMACChl B MUPE.

16. buosneprernueckue ycranoBku (bnodV). Knaccudpukanus buodVY no
TUIYy SHEPreTHUYECKHX MPOLECCOB, CBS3aHHBIX C MepepabOTKONM OHMOMACCHI.
OCHOBHBIE  3JIEMEHTHl TEXHOJOTMYECKOIO0 TMpoliecca, UX DSHEPreTUYECKHe
XapaKTEPUCTUKU U METOJIbI MX MOJYYEHUS U pacyeTa.

17. TexHosoru4yeckue MpoIecchl nepepadoTKu OMOMAcCChl, OCHOBAaHHbIC Ha
tepMmoxumnuekux Merogax. KII/ ycranoBok. [Iuponns u cyxas neperoHka Colpbs
s uponusa u ero pecypesl. KITJ[ muponmza. TBepablii ocTatok (IpeBECHbIN
yTOJIb).

18. DHeprus U MOIIHOCTh BOJHBI U METOJIBI €€ HUCIOJb30BaHus. MneanpHbie
U pealbHblE BOJHBI M METOAbl WX ONHCAHUS. OHEPreTUYECKUH CHEKTp
(pacnpeneneHre MOIIHOCTH BOJIHBI) BOJIH. MeTO/bl HCTIOIb30BaHUs SHEPTHH BOJIH
IIPU HENPEPHIBHOM BOJIHOBOM JiBHeHUH. ['eorpadus BoiH Ha 3emie.

19. Dueprusi mpwmBoB. VICTOYHWKHM TMOTEHIIMANa U UX OCOOCHHOCTH.
Bnusnue Connna u Jlynsl Ha npuiuBbl. [IpuiuB B OTKPBITOM OKE€aHE W BOJIM3H
oeperoB. [lpunuBHas BonHA. DHEpreTMKa MPUIMBHBIX TEYEHUH M METOAbI €€
pacyera.

20. OcHOBHBIE XapaKTEPUCTUKU TPUIMBHOM BOJHBI U OCOOCHHOCTH HX
W3MEHEHUS] BO BPEMEHM M OT OCHOBHBIX BJIMSIOIIMX (DaKTOPOB, METOABI HX
pacueta. JIynnsiii Mecsil. ['eorpadust npuiuBoB.

21. OcHOBHBIE KaTEropuy MOTEHIMAIa MaJOW THMAPOIHEPTEeTUKH (BKIIOUas
BOJIHBI U TPWIUBBI) U METOABI UX pacuera. BBOIHO-3HEpreTHyecKue KaaacTphbl
THJIPO3HEPTETHKU.

22. Maineie TUAPOIHEPIETUUECKUE YCTaHOBKH TI2Y) "
ruapoaiektpoctanuun  (I'DC)  pa3nuuHbIX  TUIOB, BKJIKOYas  BOJHOBBIE



sHeproyctanoBku (BnDVY) unm snektpocranuuu (BnOC), a Takxke NpUIUBHbBIC
anekTpocranuuu (I19C).

23. Manbie I'9C: knaccudukanmonHbie npu3Haku. OCHOBHBIE METOIbI U
CrocoObl KOHIIGHTpAllMM Hamopa M pacxojia Boabl. OCHOBHBIE THUIIBI U BHUJIbI
TypOuHHOro o6opynoBanuss MI'DC. Ero »sHeprernueckue XapaKTepUCTHKH,
METOJbI X MOJYYEHHS U pacueTa.

24.  MogenbHble W HATYpHBIE  UCIHBITAHHUS  THAPOArperaros.
Hetpanummonnsie cxembl U Buabl obopyaoBanus MI'DC. BopomonBopsimue u
BOA0OTBOAsAIIME coopyxkeHUst MI'DC 1 ux 3HepreTH4eCKue XapaKTepUCTUKH.

25. OcHoBHble THNOBI rugporeHeparopoB MI'DC (Ha NOCTOSHHOM H
MEPEMEHHOM  TOKE, CHUHXPOHHBIE U  ACHHXPOHHBIC).  DHEPreTHYECKHUE
XapaKTepUCTUKU TUIPOTeHEpaTopoB. MeTopl BEIOOpAa U 0OOCHOBAHUS OCHOBHBIX
napaMeTpoB rugpoarperatos MI'OC.

26. Bonnossie anexrpoctaninu (Bin2C). OcHoBHbie TUIbI U cxeMbl Bi1OC.
Mertonbl pacuera noABEICHHOM U 11oj1e3H0i MolHocTH B2V u BaOC. OcHoBHBIE
HSHEPreTUUYECKHUE XapAKTEPUCTUKH 3JIEMEHTOB B1DY u MeToasl UX pacyera.

27. llpunususeie snekrpocTtaniuu (I19C). DHeprus u MOUTHOCTD MPUITUBHBIX
TEUEHUW W MPUIMBHOrO MOJAbEMA — CIala BOAbL. METONbl pacyera CKOPOCTU U
MOIIHOCTH TMPUJIMBHBIX TEUEHHH M TMPUIMBHOTO TNOABEMA — cHada BOJBI.
CH3UTUHBIN U KBaJpaTypHbIN MPUIIUB.

28. Texuonornueckne uUKIbl DAKY u npuHiun ux peuctsus. KIIJ]
akkymyJssiiiud.  OCHOBHBIE DHEPreTUYECKUE XapaKTEPUCTUKH, METOJbl HUX
noJTyueHusl ¥ pacyeta. [ JIyOuHa U CKOPOCTh 3apsia-pas3psiia, IIUTEIbHOCTD ITUKJIa

aKKyMYJISILUH, rapaHTUPOBAHHOE YHCIIO LIUKJIOB 3apsaa-paspsaa.
[IpeoOpazoBarenu 3Heprun JAKY.
29.  TexHomoruueckud  mporecc  npeoOpa3oBaHUS  JHEPrud B

AJIEKTpOyCcTaHOBKax Ha 6aze BBD. OcHoBHbIE 3HEpreTHUECKHE XapaKTEPUCTUKU
ATANoOB MPeoOpa30BaHUs SHEPTUN U BCE YCTAHOBKU B LIEJIOM.

30. Meroagsl pacyeTa MW HM3MEPEHHS OCHOBHBIX MapaMETpoOB U
XapaKTEPUCTUKM B YCTAaHOBUBIIMXCS M NEPEXOAHBIX pEXMMax. BiusHue
PHEPreTHICCKUX 00heKTOB Ha 6a3e BBD Ha okpykaroltyto cpeny.

31. Oxeannyeckue TerioBbie dekTpoctaniuu (OTIC). Ilpunnun padoTh
OTOC. [Homyctumass pa3HocTh Temreparyp. Texnosormyeckas cxema OTOC.
Oneprernueckue xapakrepuctuku OTOC.

32. OCHOBHbIE 3Talbl MPOEKTUPOBAHUS CXEM YCTAHOBOK M CTAHIIMI Ha Oa3e
BBDO. Hcxonnas uHpopmMainus, METOAbl €€ MoJydeHus U XpaHeHus. OCHOBHbIE
HHEPreTUYECKHUE MapaMeTphbl SHEPrOyCTAaHOBOK U cTaHIUi Ha 6aze BBD u meToaml
UX pacyera.

33. IlocTaHOBKM 3aJa4M, METOJbl PEUICHUS, OCHOBHBIE JOMYIICHUS.
OcobenHoctu pemieHus kackagHout 3amaun ¢ 'OV pasnoro tuma. OcoGeHHOCTH
IpoeKTHpoBaHua ManbiXx DY, paboTaromux Ha aBTOHOMHOTO M OOBEAMHEHHOTO
nOTpeOuTENSI.

34. Kocmuueckue COC (KCOC). OcHoBHBIE CXeMbI MpeoOpa3oBaHUs U
KOHIeHTpanuu conHeyHoro wu3iaydeHuss Ha KCOC  (dorosnexTpuueckue,
MalIMHHbIE W TpsMble MpeoOpasoBanus sHeprun Connna). [locromHcTBa U



HepoctaTku cxeMm. IIpoGnemsr coopyxenuss KCOC u mepemaum sHeprum Ha
3emmo. [lepcniektuBHbie cucteMbl nepenayu 3Heprun ¢ KCOC na 3emmo (CBY-
U3ITy4YeHHE, Ja3epHBIN JTy4).

35. OcoOeHHOCTH HCIONb30BaHUA BETPOBOWM HHepruu. McTouHuKU
MOTEHIIHAJIa BETPOBOW SHEPTUU.

36. IIpeobpazoBanus sHepruu BeTpa. OCHOBHBIE THUIIBI M XapaKTEPUCTUKU
BETPOArperaTros.

37. OCHOBHBIE XapaKTEpUCTUKH BE€Tpa MU METOJIbl HX OIpPEAESICHUS.
3aBUCHMOCTH TTapaMETPOB BETPA OT BBHICOTHI U BPEMEHH. XapakTepHbIC (PYHKITUH
pacnpeneneHus BeTpa.

38. Po3a BetpoB. BricoTa ¢urorepa. ['eorpaduyeckue GpaxTopbl U MECTHBIC
pacueTHble mapaMeTpbl BeTpa. (OCHOBHBIE KAaTeropuM NOTEHIMAa BETPOBOU
SHEPIUM U METOJbI UX pacyeTa.

39. Kapmactp BerpoBoii 5Hepruud. (OCHOBHBIE TEXHUYECKHE CXEMBI
WCITIOJIb30BAHUS SHEPTUU BETPA U X KIIACCU(PUKALIHS.

40. Teopusi uUI€aTbHOTO W PEAIBHOTO BETPOBOro aBuraresias. OCHOBHbIE
noyioxkeHus: U nomyiieHus. OceBas wiu moabeMHas cuia. Pabounii MOMEHT u
MOITHOCTb. [loTepu 3HEpPrUn BETPOIBUTATENS.

41. Metoapl TOJIyYEHHUS SHEPreTUYECKUX XapaKTEPUCTHUK BETPOKOJIECA.
CrocoObl  ycTaHOBKM BeTpokosieca Ha Berep. Cuibl, JAEeUCTBYIOIIHME Ha
BETPOKOJIECO TPU €ro padbore B KOCOM TMOTOKE. ['MpPOCKOMUYECKU MOMEHT
BETPOKOJIECA.

42. CrnocoObl peryjadpoBaHMsl 4YacTOTHl BpallleHUs] BETPOKOJECa U €ro
MOITHOCTH. KOHCTPYKTHBHBIE OCOOCHHOCTH U DHEPreTHUYECKUE XapaKTEPUCTUKHU
OCHOBHBIX 3JIEMEHTOB BETPOIHEPreTUUECKON YCTAHOBKH.

43. Pexumbl palbOThl BETpOKoJieca. DBBICTPOXOJHOCTH M €€ CBSI3b C
kodhdurmmentom  momHoctd.  [logBenenHas W MOJe€3HAs — MOIIHOCTh
BETPOSHEPIOYCTAHOBKM C BEPTUKAJIBHOW M TOPU3OHTAIBHOW OcAMHU. OCHOBHBIE
BUJIbI TIOTEPH IHEPTUH.

44. BerpoycraHoBku, IIpEIHA3HAYECHHBIE JUTSL IIPOU3BOACTBA
AJIEKTPOIHEPTUH, TEIIa, MEXaHUYECKON IHEPTUU, U UX OCOOEHHOCTH.

45. BeTpoyCTaHOBKM C TOpPHU30HTAIBHON OCbIO BpaileHus. OCHOBHBIE
AJIEMEHTHI KOHCTPYKIIUH.

46. OgHo- 1 MHorojonacTHele cuctemMbl BOVY co crabunuzaropamu, 0e3
HEro WA C JOMOJHUTEIbHBIM OOKOBBIM KOJIECOM, C CEpBOJBUraTElIeM WJIM C
camoopueHTanueid. OCOOEHHOCTH PEKUMOB PabOThI pa3HbIX BUI0B BOY.

47. KoHCTpyKUMHM peayKTopa ¢ TeHepaTopa, HMX DSHEPreTUYECKUe
xapaktepuctuku. bananc osHeprum B BDOY. OCHOBHBIE JHEPreTUYECKUE
xapakTepucTuku. PacueTrHole ckopocTu. KoHIIEHTpaTOphl BO3AYIITHOTO MOTOKA, MX
3¢ (HEKTUBHOCTH, 0COOEHHOCTH UX KOHCTPYKIIHH.

48. BerpoycTaHOBKM C BEpPTUKAJIbHOM OChIO BpamieHusi. OCHOBHbIE
AIEMEHThl KOHCTpYKIMH. OAHO- U MHOTOsIpyCcHbIE cucTeMbl. [IpenmyiiectBa u
Hefoctatku. OcHOBHble THNBI BOY. DHepretmueckue xapakrepuctuku BIY
Pa3HOIO TUIIA C BEPTUKAJIBHOM OChIO BPAILICHHUS.



7.4 MeTtoauyecKkue MaTepHaJbl, ONpeaesilOlIMe  MPOLEXYPbI
OLCHMBAHUSA 3HAHMH, YMEHHMH, HABBIKOB XapPaKTEePU3YKOUIUX ITANbI
¢hopmupoBaHust KOMIETEHIIMA

KoHTposib OCBOEHUS AUCHUIUIMHBI WM OIEHKA 3HAaHUW OOydarommxcs Ha
sK3aMeHe TMpou3BoauTCcs B cooTBercTBUU C [lnm KyOol'AY 2.5.1 «Tekymui
KOHTPOJIb U YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalluy 00YUYaIOIINXCS.

KpuTtepun onieHKu 3HAHUH CTYI€HTOB NPH NMPOBEJeHHH TECTHPOBAHUA

OneHka «OTJIMYHO» BBICTABIAECTCA MPH YCIOBHHM TMPABUIBHOTO OTBETa
CTYyJICHTa HE MeHee ueM Ha 85 % TeCTOBBIX 3a/IaHU.

OrmeHka «XOpOIIO» BBICTABISETCS MPH YCIOBUH MPaBWJIBHOTO OTBETa
cTyAeHTa He MeHee yeM Ha 70 % TecTOBBIX 3aJjaHUi.

OrneHka «yJOBJIETBOPUTEIHLHO» BBICTABIIACTCS MPH YCIOBUU MPABHIBHOTO
OTBETa CTyJleHTa He MeHee ueM Ha 51 %.

OrneHKa «HEYOBJIETBOPUTEIHHOY» BBHICTABISIETCS MPU YCIOBUM MPABHIBHOTO
OTBeTa cTyZieHTa MeHee ueM Ha 50 % TeCTOBBIX 3a1aHH.

Kputepusivu  omneHku pedepara  SBISIOTCS:  HOBHU3HA  TEKCTa,
00OCHOBaHHOCTh BBHIOOpAa HMCTOYHUKOB JIUTEPATYpPbl, CTENEHb PACKPBITHS
CYIIHOCTH BOMPOCa, COONIOAeHUS TpeOOBaHUM K 0)OPMIICHUIO.

OneHka «OTJIMYHO» — BBHINOTHEHBI BCe TPEOOBaHUS K HAIMCAHHIO
pedepara: o6o3HaueHa rmpobiemMa 1 000CHOBaHA €€ aKTyaJlbHOCTh; CIEJIaH aHallu3
pa3TUYHBIX TOYEK 3PEHUS HA paccMaTpUBAEMYIO MPOOJIEMY M JIOTUYHO HM3JI0)KEHA
COOCTBEHHAsI TO3UIHUS; CPOPMYIUPOBAHBI BHIBOJBI, TEMA PACKPBITA MOIHOCTHIO,
BbIZIepKaH 00bEM; cOOIIIOIEeHBI TPEOOBaHUS K BHEITHEMY 0(OPMIICHHUIO.

OreHka «X0po1I0» — OCHOBHBIE TpeOOBaHUS K pedepaTy BHIIIOIHEHBI, HO
Opu AITOM JIOMYUICHBl HEMOo4eThl. B dYacTHOCTH, WMEIOTCS HETOYHOCTH B
U3JIOKEHUW MaTepualia; OTCYTCTBYET JIOTMUYECKas TMOCIEAOBAaTEeIbHOCTh B
CYXKIEHUSX; HE BhIIEpKAH 00BEM pedepara; UMEIOTCS YIyIIeHUsI B 0(OPMIICHHUHU.

OreHKa «y/10BJIETBOPUTEIbHO» — HUMEIOTCS CYIIECTBEHHBIE OTCTYTUICHHUS
oT TpeOoBaHMil K pepepupoBanuio. B yacTHOCTH: TeMa OCBelIeHA JTUIIIb YaCTHYHO;
JTOMyuieHbl (pakTuyeckue OIMOKM B colepkaHuu pedepaTa; OTCYTCTBYIOT
BBIBOJIBI.

OneHka «HeyHOBJIETBOPUTEIbHO» — TeMa pedepara He pacKpbiTa,
OOHApY>KMBAeTCS CYIIECTBEHHOE HEMOHMMaHUE TpobJieMbl wiu pedepar He
NpeCTaBIICH BOBCE.

Kpurepumu 3auera

OueHka «3a4YTeHO» BBICTABISETCS OOyYarOMEMyCsl, KOTOPBIH TOKa3al
3HaHKE OCHOBHOI'O Marepuaja yueOHOH mporpamMmbl B 00beMe, TOCTAaTOYHOM U
HEOOXOMMMBIM  JUIsl  NajmbHEWIedl y4eObl W Tpeacrosmiein  padoThl  TI0
CTHCIIMAILHOCTH, CIPABUJIICS C BBINOJHEHHWEM 3aJaHHM, MPEIyCMOTPEHHBIX y4eO0-
HOM MpOoTrpaMMoOi, 3HAKOM C OCHOBHOU JIUTEpaTypOl, peKOMEHIOBAaHHON y4eOHOU
nporpammoiri. Kak mpaBmio, OIEHKa «yIOBJICTBOPUTEIHHO» BBICTABIISIETCS
oOy4aroniemMycsi, JOIMYCTUBIIEMY IOIPEIIHOCTH B OTBETaX Ha SK3aMEHE WM



BBITIOJTHCHUH JK3aMEHAIMOHHBIX 3aJjaHuii, HO OO0JagaroneMy HEOOXOANMBIMU
3HAHWSIMU  TI0JI PYKOBOJCTBOM TMpENoOJaBaTeNsl JUIA  YCTPAHEHHS  DTHUX
MOTPEIIHOCTEH, HapYIIAIIEMy TOCIeA0BATEIbHOCT, B HM3JIOKCHHH YYEOHOTO
MaTepuaia W WCHIBITHIBAIONIEMY 3aTPYyJAHCHUS TPH BBITIOJHEHUU TMPAKTUYECKHUX
pabor.

OueHka «He3a4YTEHO» BBICTABIICTCS OOydJaromemMycsi, HE 3HAIOIIEMy
OCHOBHOW  dYacTH  Marepuajia y4eOHOH  mporpamMmbl,  JIOIMYCKArOIIeMY
NPUHIIMIHATGHBIC OMIMOKM B  BBIMOJHEHUW MPEAYCMOTPEHHBIX  y4eOHOM
IPOrpaMMOi 3aaHui, HEYBEPEHHO C OOJIBIIMMH 3aTPYTHCHUSMH BBITOTHSIIOMIEMY
npakTuueckue paboTel. Kak mpaBuio, OIGHKa «HEYIOBICTBOPUTEIHLHOY»
BBICTABIISIETCS 00yJaromeMycsi, KOTOPhI HE MOXET MPOJOJDKUTh OOYYCHHE WIIN
OPUCTYIUTD K JEATEIbHOCTH MO CHEIHAIBHOCTH 110 OKOHYaHUHM YHUBEpCUTETA 03
JOTIOJTHUTEHHBIX 3aHATHHA 110 COOTBETCTBYIOMICH TUCITUTIIIMHE.

8 IlepeyeHb OCHOBHOM M JONOJTHUTEIbHON YUeOHOM JIUTEPATYPHI

OcHoBHasl yueOHas1 JIUTEPaTypa

1. Monorpadust «Bo300HOBIsIeMble HCTOYHUKH AyekTposHeprum». O.B.
['puropam, FO.I1. Crenypa, P.A. CyneitmanoB, E.A. Bnacenko, A.I'. BrnacoB. —
Pexum JIOCTyIIA:
https://edu.kubsau.ru/file.php/124/01 Vozobnovljaemye istochniki ehlektroehner
gii O.V. Grigorash JU.P. Stepura R.A. Suleimanov E.A. Vlasenko A.G. Vlas
ov.pdf. . — OOpazoBaTeabHbII TOpTAI

2. Monorpadusi. HopMaTUBHO-TEXHMYECKOE M IPABOBOE PETYIUPOBAHUE
BO30OHOBJISIEMBIX HMCTOYHMKOB DHEPIrMM B COBPEMEHHBIX YCIOBUsIX. P.A.
AwmepxanoB, B.I1. Kamsbimanckuii, J[.A. Ko3wokoB, b.K. I{pirankoB.— Pexum
nocryna:https://edu.kubsau.ru/file.php/124/Normativno-
tekhnicheskoe i pravovoe regulirovanie vozobnovljaemykh istochnikov ehnergi
1 v_sovremennykh uslovijakh .pdf. — O6pa3oBarenbHblii mopTan

3 I'puropami O.B., Hopmor J/I.A., IleBuenko A.A., IIIxanaxo P.C.
OnexTporexHuka u diekTpoHuka. Koncnekt nekuuii. — KpacHomap.: Kyol'AY,
20009. — 212 C..
https://edu.kubsau.ru/file.php/124/7 Konspekt lekcii. EHlektrotekhnika i ehlektr
onika.pdf

JlonotHUTEILHAA yYeOHAasl JIUTepaTypa

1. JIeicakoB, A. A. DnektporexHonorusa. Kypc nexkuuii [DneKTpOHHbBIN

pecypc] : yueOHoe mocooue / A. A. JIpicakoB. — DJIEKTPOH. TEKCTOBbIE JaHHBIE.
— Crasponosp : CTaBpONOJIBCKUN TOCYJIapCTBEHHBIN arpapHblii YHUBEPCUTET,
2013. — 124 C. — 2227-8397. — Pexum JOCTyTA:

http://www.iprbookshop.ru/474

2. UudopmanmoHHble TEXHOJIOTUHU [DIEKTPOHHBIN pecypc] : 1abopaTopHbIii
MPaKTUKyM JUIsl CTYJIEHTOB HampaBjeHUs TMOATOTOBKM OakanaBpa 35.03.06
«ATpOMHKEHEpUs», MPOPUIb «IIEKTPOOOOPYJOBAHUE U BJIEKTPOTEXHOJIOTHH B
AIIK» / 1. H. A¢ponuues, T. B. CkBopuona, E. B. Kougpamosa, C. H. [TunseB. —



DNEeKTpOH. TEKCTOBbIE JaHHbIe. — BopoHex : Boponexckuil I'ocynapcTBeHHBII
Arpapubiii YHuBepcuter uM. Umneparopa Ilerpa Ilepsoro, 2016. — 160 c. —
2227-8397. — Pexxum nocrtyna: http:// www.iprbookshop.ru/72673.html

3. DIJEeKTPOTEXHOJOTHMH B CEJIbCKOM XO3SHCTBE: YYECOHOMETOAMYECKOE
nmocodwue 1o BhIOJHEHUIO KypcoBbix padoT / H. H. Kyp3un, /I. A. Hopmos, /1. B.
JlebeneB, E. A. PoxkoB. — Kpacuomap: KyO6I'AY, 2020. — 103 c.
https://edu.kubsau.ru/file.php/124/UMP_Kursovye 539734 v1 .PDF

9 Ilepeyensb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHMKALIMOHHON CeTH
«AnTepHeT»

Neo|  HaummenoBanme pecypca Temarnka YpoBeHb 1ocTyna

1 | IPRbook YHuBepcansHasa | HTEpHET nocTyn

2 | ObpazoBaTeNbHBIN TOPTAT VYuuBepcansHasa | Joctyn c IIK yHuBepcutera
Ky6I'AY

10 Meroguveckue YyKa3aHusi s OOyYalOUIUXCHA MO OCBOCHHUIO
TUCHMILTHHBI

1. Ocbkun C.B. Hcnonb3oBaHue MHTEPAKTUBHBIX METOJOB OOyUEHHUsS MpHU
MOJATOTOBKE OakalaBpoB U MaructpoB: meton. pekom. / C.B. Ocbkun, H.H.
borateipés. - Kpacnonap: Ky6l'AY, 2014. — 128 C.
https://edu.kubsau.ru/file.php/124/1.pdf

2. Ocekun C.B. Pexomennanuu s BBITOJHEHUS] U 3alIUTHI JUCCEPTALIUU
(yuebnoe mocobue mna acnupantoB) - Kpacnomap, PUO Kyo6I'AY, 2015.-63 c.
https://edu.kubsau.ru/file.php/124/03 Rekomendacii po oformleniju i zishchite

dis.pdf
3. I'puropam O.B. OcHOBbI uHXkeHepHOro TBOpuecTBa: yyeOHuk / O. B.
I'puropami  [u gp.]. — Kpacnomap : Kyol'AY, 2018. — 330 vc.

https://edu.kubsau.ru/file.php/124/UCHEBNIK_OIT s oblozhkoi 412339 vl .P
DF

11 Ilepeyenb MH(OPMANMOHHBIX TEXHOJIOTHI, MCIOJb3yeMBbIX
MPH OCYNIECTBJIEHUN 00Pa30BaTeJbHOIO MpoIecca Mo AUCHUIJINHE,
BKJIKOYAS nepeyeHb NMPOrpamMMHOI0 o0ecneveHust "
UH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

NudopmaiimoHHbie TEXHOJOTUM, WCIOJb3yeMbIe TIPU  OCYIIECTBICHHUH
oOpa3oBaTenbLHOTO  Tpollecca MO  JUCHUIUIMHE  TO3BOJISIIOT:  OOCCIEYHTH
B3aMMOJICUCTBUE MEXYy YIaCTHHKAMU 00pa30BaTEILHOTO MPOIECCa, B TOM YHCIIE
CUHXPOHHO€ U (WIM) aCHHXPOHHOE B3aWMOJICMCTBUE TOCPEACTBOM CETH
"Untepuetr"; ¢GuUKCUpoOBaTh XOJ 00pa30BaTEIBHOTO TPOIECCa, PE3YJIHTATOB



http://www.iprbookshop.ru/72673.html

MPOMEXKYTOUYHOM aTTECTAllMUM MO JAUCIUILIMHE
o0pa3oBaTeIbHON MPOrpamMMBbl;

BU3yaJIn3allun

uzydaemMol  MHQOpMalUU ~ MOCPECTBOM

U Pe3yJbTaToOB
OpraHM30BaTh IHpolecc 00pa3oBaHUS IyTEM

OCBOCHUA

HCIIOJIB30BaHUA

MMPE3CHTAIMOHHBIX TGXHOHOFHﬁ; KOHTPOJIUPOBATE PC3YJIbTAThI O6y‘{eHI/ISI Ha
OCHOBC KOMIIBXOTCPHOT'O TCCTHUPOBAHUA.

11.1 Ilepeuens Junensunonuoro IO

No

HaumenoBaunue

Kparkoe onucanne

1 | Microsoft Windows

OﬂepaHI/IOHHaH CHUCTCMa

2 | Microsoft

PowerPoint)

Office (BxmrouaetWord, Excel,

[TakeT 0(UCHBIX IPUITOKEHUI

3 | Cucrema tectupoBanusa INDIGO

TectupoBaHue

11.2 octyn k cetu UHTEpHET

Hoctyn k cetu HWHTEpHET, NOCTYN B 3JIEKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTeNIbHYIO CPENYy YHUBEPCHUTETA.

12 MaTepuaJIbHO-TEXHHUYECKOE o0ecreueHune NJast 00ydeHus 1o

AUCHHUIIJIMHE

HJIaHI/IpyeMBIC IMIOMCIICHUA TJISA ITPOBCACHUS BCCX B OB y‘I€6HOﬁ ACATCIIBHOCTHU

Anpec
(MecTOmoJIOKEHHE)
HaunmenoBanue .
IMOMEIIECHUIN ISt
y4eOHBIX
MIPOBEICHUS BCEX
MPEMETOB, .
BHIOB y4eOHOU
KYpCOB,
JIEATEILHOCTH,
JUCHUATLIAH . . .
(Moyrei) HaumeHoBaHue TIOMEIIEHHIA JIs1 IIPOBEICHUS BCEX BUIOB YUCOHOH | IpeayCMOTPEHHOMN
Y ’ JIESITEIBHOCTH, TPETyCMOTPEHHON YyUCOHBIM [TAHOM, B TOM YHUCJIC | YYCOHBIM IJIaHOM (B
Ne | mpakTuKu, HHBIX N
.. | TTOMEIIeHUS IJIsl CAMOCTOSITEIIBHOM PabOThI, C YKA3aHHEM MEPEYHs | Clydae peaan3aiun
I/TI| BHIOB y4eOHOM o .
TOILHOC OCHOBHOTO 000pyIOBaHMUs, YI€OHO-HATIIATHBIX TOCOOUT 00pa3oBaTeNnpHON
JIEATEILHOCTH .
’ 1 MCIIOJIb3YEMOTO IIPOTPaAaMMHOTO 00ecTicueHHs MPOTPAMMEI B CETEBOI
PEAYCMOTPEHHBI
(hopMe TOTTOTHUTETEHO
X y4eOHBIM
YKa3bIBaCTCS
[JIAHOM
. HAaUMEHOBAaHHE
o0pa3oBaTepHOU
OpraHu3aI|H, C
MIPOTPaMMEI N
KOTOPOH 3aKIIIOYCH
JIOTOBOD)
dunocodus TTomemenne Ne204 DJI, mnomans — 68,8KB.M; IOMEIEHNE [IJIs 350044,
KYJIBTYPHI, MPOBEICHU 3aHATHH JCKIIMOHHOTO THTIA, 3aHATHI ceMuHapckoro | KpacHomapckuii kpai,
HAYIHOTO TUTA, TPYIOBEIX U HHAWBHYaTbHBIX KOHCYIbTANH, TeKymero | r. KpacHomap, yir. uM.

HCCIEI0OBaHUS U
MPUKIATHON
KOMMYHHKAIIHA B
BO300HOBJIIEMOM
JHEPrETHKE

KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTAIIUH.
KOHAUIMOHEep — 1 mT.;
TEXHUYECKUE CPEACTBA 00yIEHUs
(3xpan — 1 mT,;
npoexTop — | mr.);
crienuanu3upoBanHas Meberb(yaeOHas 1ocka, yaeOHas MeOeb).

TTomenienne Ne205 DJI, mocamodHbIx MecT — 28; mIomaas —
87,3KB.M; TIOMEIICHHE JJIT CAMOCTOSITEIEHON paObOTHI.
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TEeXHHYECKHE CPEICTBA 00yUEHHUS
(mpunTep — 1 mT.;

3KpaH — 1 mrt.;

ceTeBoe obopynoBanue — 1 mrT.;

KOMIBIOTEp MIEPCOHANBHBIN — 14 mT.);
Joctym k cet «MHTepHEeTY;
JIOCTYII B 3JIEKTPOHHYIO0 NH(POPMAMOHHO-00pa30BaTeIbHYIO Cpery

YHUBEPCHUTETA;

CHeMANTU3UPOBaHHAast MeOesb(yucOHas MeOen).
[Tporpammuoe obecnieuenue: Windows, Office,
CIICIIMATIM3UPOBAHHOE JIMLIEH3NOHHOE B CBOOOIHO
pacmpocTpaHseMoe IPOrpaMMHOE 00eCIeueHNE, IPETYCMOTPEHHOE
B paboueii mporpamMme

TTomemenne Ne206 DK, mocagounbsix Mect — 20; mmomans — 41
KB.M.; TIOMEIEHHE AJISI CAMOCTOSITEIbHOM pabOoTHI.
TEXHUYECKUE CPEACTBA O0yUEHUs
(KOMITBIOTEp MEePCOHANBHBIA — 9 1IT.);
noctyn k cetu «MHTepHeT»;

JIOCTYII B 3JICKTPOHHYO NH(POPMALMOHHO-00pa30BaTEIbHYIO CpeLy
YHHUBEPCHUTETA;

CIeHaNN3NpOBaHHas MeOenb (yueOHas MeOelh).
[Iporpammuoe obecneuerune: Windows, Office,
CTIEIMATM3UPOBAHHOE JINIIEH3HOHHOE ¥ CBOOOIHO
pacmpocTpaHsieMoe IPOrpaMMHOE 00eCIIeYeHUE, IPEAYCMOTPEHHOE
B pabodeil mporpamMme




